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SUMMARY 

Three rubber vulcanisatos, chlorobutyl, natural, and 
butadiene, two thormoelastomers, plasticised PVC, and 
six thermoplastics, polystyrene, nylon 6 and 66, high 
and low density polyethylene, and polymethylmethacrylate 
have been exposed to the explosive TNT and propellant NQ 
for intervals of up to twelve months.  All the rubbers 
are affected by both TNT and propellant NQ, whereas of 
the plastics only polymethylmethacrylate is seriously 
affected. 

UNCLASSIFIED 



Further copies of this technical report can be obtained from Ministry of 
Technology Reports Centre,  Station Square House,  St Mary Cray,  Orpington, 
Kent.      BR5 3RE 



ÜNCIASSIPIED 

CONTÜNTS 

Page No 

1 Introduction 1 

2 iiaterials 1 

3 Experimental 2 

4 Results and Discussion 2 

2 
2 
2 
3 
3 
3 
3 
3 
3 
3 

4 

4 

5 

Key to Tables 1-4 6 

Tables 1-5 7-11 

4.1 Chlorobutyl Rubber 
4.2 Natural Rubber 
4.3 Butadiene Rubber 
4.4 Thermoelastic Rubbers 
4.5 Plasticised PVC 
4.6 Polystyrene 
4.7 Nylon 6 
4.8 Nylon 66 
4.9 Polyethylene High and Low Density 
4.10 P olyme thy Ime thacry late 

5 Conclusions 

6 Bibliography 

Appendix A 

ÜNCIASSIF1ED 



UNCLAS.jmjiD 

Reference:     ,lAC/207/011 

1        INTRODUCTION 

A  revie..1 of previous  published  ..ork'  on the effects of TNT and propellent KQ 
on rubbers and plastics iio.d siio,.n several omissions  concerning common 
polymeric materials.       i'o fill in some of  these  gaps in kno.,ledge a further 
range  of materials have  ueen exposed to the effects of TNT and propeliant IIQ. 

2        uATJRIALS 

The composition of the three rubber vulcanisates and the conditions o:' cure 
are listed in Appendix A.  The two thermoelastomers ..ere both block 
copolymers of butadiene and styrene which are rubbery at room temperature 
but are processed as thermoplastics.  The thermoplastics used were: 

&P polystyrene (Lustrex GP  i/ionsanto Ltd) 

nylon 6 (F194  ICI Ltd) 

nylon 66 (A190  ICI Ltd) 

high density polyethylene (Rigidex R101  BP Chemicals Ltd) 

low density polyethylene (Alkathene .;G-47  ICI Ltd) 

polycethyImethacrylate (Diakon MO  ICI Ltd) 

thermoelastomer A (Cariflex TR 226  Shell'Chemicals UK Ltd) 

"      B (Cariflex TR 201  Shell'Che.dcals UK Ltd) 

The composition of plasticised PVC was as given in Appendix A. 

The explosives and propellant used were TNT Grade A to Specification CS 5023 
and Cordite NQ to Specification P323 containing 

nitroglycerine 20.6 per cent 

nitrocellulose 20.8 per cent 

nitroguanidine 55.0 per cent 

carbaraite 3*6 per cent 

cryolite 0.3 per cent 

ÜNCIASSIFIED 
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The thermopl astics nere injection moulded on a screfl injection machine into 
an eight cavity mould to a small dumb-bell design pr eviously described.' 
1l'he rubbers and pl asticised PVC were cut to give .E; -type dumb-be lls. Dumb
bells of each material \tere cond:ttioned, bef ore exposure and initial testing, 
by storing in an uncharged desiccator for 48 hours at room t emperature. 

·resting and exposure Here generally as described in previous reports. 1 , 
2 

·. ithdraHa ls •.·tere made at one, three, six, nine and t •:telve months and a set 
of control specimens v1as also tested at each vtithdrawal. 

4 RESULTS AND DISCUSSION 

The results for the rubbers are given in Tables 1 and 2 and for thermopl astics 
in Tables 3 and 4. The visual assessment of the mnterials i s given in 
Table 5. 

4.1 Chlorobutyl Rubber 

This material shows some changes :ih the control specimens stored at 60°C. 
The changes are mainly a soften:tng and an initial increase in elongation at 
break. In contact. with TNT a slow increase in weight occ·.lrred accompanied 
by a fall in the ultimate tensile strength of the material. After t welve 
mont11s' exposure to TNT the tensile strength had decreased by about 25 per 
cent. •:'lith propellant NQ hoVIever a rapid fall off in properties occurs 
Hith the ultimate tensile strength falling by 75 per cent, the elongation 
at break by 25 per cent and the hardness decreasing considerably. 

4.2 Natural Rubber 

This material showed marked degradation under control conditions and the 
tensile strength fell to 27 per cent of its initial value after t welve 
months. Contact vuth TNT resulted in no obvious increase in degradation, 
although there was a 12 per cent increase in weight. Contact with NQ 
hovrever did markedly increase the rate of deterioration, the rubber also 
becoming very brittle after only three months. 

4.3 Butadiene Rubber 

The control specimens aged much better than the natural rubber mix and after 
an initial fall in properties showed only slow changes. In contrast to 
notural rubber, contact vdth 'rNT resulted in an increase in tensile strength 
and a fall in elongation at break indicating considerable chemica l change. 
Contact with NQ also produced an increase in tensile strength combined r:i th 
a very rapid fall in elongation at break leading to brittle behaviour. 

- 2 -
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4.4 Thermoela s tic Rubbers 

Both of these mat eria ls sho1;ed better hea t ageing characteris tics under 
control conditions than those materials previously tested.2 n ubber A 
r et a ined about 50 per cent ITS and rubber B 60 per cent Il'S after t "1elve 
months' ageing. On exposure to 'l'NT and NQ rubber A broke doVIn completely 
after one month. Rubber B v1as more resistant but became very we ak in the 
pr esence of ·rN'r and embrittled in contact with NQ. 

4.5 Pl asticised PVC 

On storage the material showed little change. A small weight loss occurred, 
a lmost certainly due to loss of plasticiser. On contact rli.th NQ little 
change in physical properties occurred although a r;eight gain of 4 per cent 
·.as recorded. In contact with TNT the material changed colour significantly 
becoming dark brown and a gain in v1eight of 16 per cent occurred. However 
little change in mechanical properties vJas observed. 

4.6 Polystyrene 

Polystyrene samples were unaffected both as controls and as exposed specimens. 

4.7 Nylon 6 

This material again showed loss of elongation, increased tensile strength and 
slight 1·;eight loss under control conditions similar to nylon 66. Contact 
•lith 'rNT and NQ resulted in little additional change. 

4.8 Nylon 66 

l"ylon 66 shov1ed some changes vlhen stored under control conditions. The 
tensile strength increased and the elongation at break decreased. This was 
accompanied by a slight loss in v~ight, therefore the effects observed could 
to some extent be caused by the samples drying out. 

Exposure to TNT caused little additional change in properties but contact 
Hith NQ resulted in the yield disappearing and the material becoming rather 
bl'ittle. 

4. 9 Polyethylene High and Lovt Denai ty 

These matel'ials showed little change either as control specimens or in contact 
with TNT and NQ. The increases in v;eight were also small ( < 1 per cent). 

4.10 Polymethylmethacr.ylate 

This material vias unaff ected by the control conditions but after exposure to 
Tf-iT and NQ for one month became too encrusted to test. 

- 3 -
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5 CONCLUSI ONS 

All the rubbers v~re aff ected to some degree by contact vdth 1~T and 
propellant NQ. None of them could therefore be recommended for contact 
with these types of explosives or propellants. Of the plastics only 
polymethylmethacrylate was badly affected, tl,e remaining materials being 
either slightly affected or resistant to deterioration under these 
conditions. 
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Chlorobutyl Rubber (j-'njay HT-10-66) 100 

Natural ..ubber ( ii.Jl 5) 

Folybutadiene (intune 35 3) 

..inc Oxide 

itearic   '.cid 

Carbon Black FEP 

Process Oil (Oii 13) 

i'henyl /i-Kaphthylamine (BPNA) 

;.aurina 1 

Diphenyiguanidine (DFG-) 

K-cyclohexylbenzthiazole 2-Sulphenainide (CB3) 

uercaptobenzthiazole Disulphide (uBTS) 2 

Tetramethylthiuram Disulphide  (Ti.iT) 1 

2,2-methylene bis-(4-niethyl-6-tertiary-butylphenyl) 1 

Sulphur 

100 

- - 100 

VJ 5 3 
1 3 1.5 

'jb ^o 35 
1Ü _ - 

0.5 

1.0 

Cure time, minutes 

Cure temperature, 0C 

40 

150 

40 

144 

35 

144 

Poly vinyl chloride 

Polyvinyl chloride 100 

Dioctyl phthalate 40 

Dibutyl tin laurate 2 

i.iixed on a hot mill and pressed in a mould into test sheets. 

Explosives and Propellants 

TNT 

Cordite NQ 

Trinitrotoluene to Speoii'ication OS 5023 

A propellant containing about 20 per cent 
nitroglycerine and 55 per cent nitro^uanidinc 
to Specification P 323 

- 5 - 
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luiY  I'D TABLES  1   - 4 

3S0      -    British Standard decrees 

H       -    Hardness 

liiB - Initial elongation at break (expressed as i-erctnta^e, 
Tables  1   -  2) 

IEB - Initial elongation at break (expressed as mm crosshead 
separation.   Tables 3-4) 

IKY - Initial elongation at yield (expressed as mm crosshead 
separation) 

In - Initial modulus at 100% elongation 

i;.I - Initial modulus at 300^ elongation 

ITS - Initial tensile strength 

IYS - Initial tensile strength at yield 

D/o I3B - Percentage of initial elongation at break 

% IEY - Percentage of initial elongation at yield 

% ITS - Percentage of initial tensile strength 

% IYS - Percentage of initial tensile strength at yield 

- 6 - 
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TABLE 1 

JFFECT OF EXPLOSIVE TNT AND PEOPELLANT 1 

Temperature of Tost 600
+0.3' 

Material 
.Jxposure, 
months 

Control 1 

ITS 

! r.IN/m2 

10.2 

IEB 

% 

557 

B:ioo 

I.lN/m2 

1.48 

Ii;'3 00 

MN/m2 

6.44 

1        ''n |     BS0 

61 

■   Weight 
!   Change; 

A 

1 
1     ITS 
i 

i  MN/u2 

1 0,2 

I    IEB 
of 

I   557 

1 I'.- 
•'••100 

MN/m2 

1.48 

% ITS % IEB % II-i üü 
07     T-- 

|  70  1^30 C % ITS \% IEB 1   0^    T! ' 

| Chlorobutyl 1 116 148 44 45 57 - 1.7 i     98 ;    88 105 

i !         3 102 137 1        36 46 56 - 0.3 !     90 75 144 

| 6 j    121 142 I        55 *       60 58 - 0.3 i     96 106 122 

9 :    111 135 37 1       51 42 - 0.2 78 111 40 

12 109 135 34 54 41 - 0.5 75 111 ^0 

i 

1 

I   ITS 

25.2 

IEB 

452 3.52 

IM300 

15.4 

H 

68 

./eight 
Change 

% 

ITS 

25.2 

IEB 

452 

I',: 1 0 0 

3.52 

i 

% ITS % IEB % IMi00 % IM,0e % ITS % IEB ^.:100 

i 
i Natural Rubber 91 87 116 110 73 + 0.1 83 85 120 

i 3 82 78 135 117 77 + 1.1 63 b8 109 

i 6 63 60 146 - 77 + 0.6 43 48 122 

i 9 42 41 134 - 73 + 1.2 30 30 147 
i 12 27 26 170 - 71 + 2.6    l 

27 26 174 

Polybutadiene 1 

ITS 

8.9 

IEB 

180 5.13 

IM300 H 

81    j 

Weight 
Change 

%       j 

ITS 

9.9 

IEB 

180 

II'10 0 

5.13 

% ITS % IEB ^IM^o % 1^300 1 fo ITS % IEB 52 IS 00 

79 82 103 - 80 - 0.03 : 77 ; 75   | 116 

3 80 70 116 
1 84 - 0.03 79   ' 43 - 

6 79   ' I 62 136 -        1 83  j + 0.2 75   j 43 - 

9 79   ! 61 143    1 -        1 82   , + 0.4 85   | 31 : - 
i 12         I 79   ' 58 156            -     ; 85  : + 0.4 101 25 - 

- 7 - 
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T-VBLl^ 1 

5IVE TNT AND PROPELLANT NQ ON  RUBBERS 

jerature  of Test  60o
+0.5OC 

TNT | N 

it 
1 
1    ITS 
1 

1 MXA2 

10.2 

i   IEB 

557 

i   i:.; 100 

:    m/m2 

|    1.48 

xm300 

m/m2 

j   6.44 

!    H 

I 61 

Weight 
j   Change 

/0 

:    IT:
1

. 

1  ffl/m2 

! 10.2 

IEB 

% 

j    557 

j    I« 10c 

MN/tn2 

1.48 

1       IJ-30Ü 

UJ/m2 

;    6.44 

H 
;    bC0 

61 

1  height 
|   Change 

?o ITS % IEB I ^ IM, oo /"   I;;i30 0 1 
1 

% ITS % IEB U^oo '0 ik30 0 

r      r             ■ -  • 

| 

S     98 1    88 I     105 1     110 |60 1 +    3.0 85 i      81 106 102 59 ! +  1.7 i 

:     90 75 144 i    114 65 +   4.5 66 i     75 i      99 i       83 52 +  2.8 

96 106 i      122 93 61 +    4.7 37 1     61 
81 j      55 44 + 3.9 i 

78 111 I      40 56 39 +    8.1 28 65 59 41 41 +  5.1 

75 ■ ill i      40 54 41 +   4.4 25 75 40 33 

BI300 

15.4 

38 +   4.5 

b I   ITS 

I 25.2 
i 

123 

452 

BI100 

3.52 

l:'300 

15.4 

H 

68 

Weight 
Change 

% 

ITS 

25.2 

IEB 

452 

IM too 

3.52 

H 

68 

,/eight   : 
Change   ' 

%    I 

9? ITS % IEB £^100 f° ^3 00 % ITS % IEB ^IMioo % IM300 

83 85 120 107 73 +   4.8 16 34 69 - 62 +   6.5   ! 

63 68 109 101 74 +   5.1 14 9 - - 80 + 23.7  | 

43 48 122 - 70 +   7.0 2 8 - - 96 + 30.6  | 

30 30 147 - 71 + 11.2 3 2 - 100 + 29.8 I 

27 26 174 - 72 + 12.0 2 2 _ - 100 + 28.0 

b 
3     i 

ITS 

9.9 

IEB 

180 

Mi 00 

5.13    | 

IM300 H 

81    \ 

V/eight 
Change 

% 

ITS 

9.9 

IEB 

180 5.13 

IH3M H 

81 

Weight   j 
Change  ; 

%   : 

% ITS % IZB ^IM100| % IM3OO 1 % ITS % TEB ^IMioo % IM3oo i 

5 '    77   I 75 116 ! 79   j +    4.9 78 68 122 
1 

i 82   i + 4.6 j 

5 j 79   ! 
i 

43   | 1 84 +    6.9 i 54  | 29   | 1 i 
—      i 

1 

88   1 + 9.7 

75  ; 43   1 j 1 88   1 + 10.4 1 103   | 6   j - 99 + 24.6 

:   85 I 31    i j 88   ; + 14.1 i 92   1 7   1 
j 
1 

- 99   j + 26.4 i 
1 

101 25 
l 

93 + 17.71 122   ! 6   1 - 99 + 22.3 I 

- 7 - 
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• TABU, 2 

:FFECT OF ::XPLOSIVI-. TNT AND PROPELLANT NCJ UK THERtJOi:] 

Temperature of Test 60o+0.5 

1 

ijcposure, 
months 

Control 1 

i 

1 
1 
1 

Material 

1 

\    ITS 

!.N/m2 

I 4.38 

IEB 

% 

625 

E-'MOO 

:-ii/m2 

0.39 

i: 3üo 

Lll/m2 

1.08 

H 
;        33° 

42 

■.'/eight 
Change 

ITS 

4.38 

IEB 

625 
i    MN/m2 

1   0.39 

j % IBS ^ IEB /'o IMi ü o /o   11.13 0 0 % ITS % IEB | % IMi c 

1 Thermoelastic 
1    Rubber 
;   A 

1 

3 

100 

59 

100 

91 

153 

39 

123 

71 

39 

< 30 

+ 0.5 

< 0.01 

29 74 42 

6 

9 

57 

45 

87 

80 

118 

18 

74 

83 

< 30 

< 30 

< 0.01 

< 0.01 
Too wee 

12 46 84 20 71 < 30 < 0.01 

1 Thermoelastic 1 

ITS 

7.5 

IEB 

277 

IM loo 

5.27 

Il;i300 H 

86 

"./eight 
Change 

7° 

ITS 

7.5 

IEB 

277 

i::10 

5.27 

?c IBS % IEB % IMioo %   11.130 0 % ITS % TEB % IM, 

84 66 99 _ 84 0.05 58 44 80 
\    Rubber 

B 3 79 45 102 - 86 0.07 53 27 
I 

6 76 40 101 - 86 0.C4 39 19 I          ~ 

9 68 32 - - 84 0.02 38 20 

12 60 23 - - 87 0.02 38 18 - 

| 

Polyvinyl         1 
Chloride 
(PVC)           1 

1 
i 

t 

• ! 
1                          j 

3 

ITS 

17.6 

IEB 

250 

IM10o 

12.1 

H 

87 

V/eight 
Change 

ITS 

17.6 

IEB 

250 

IM10 

12.1 

% IBS % IEB ^11^100 
1 % IBS % IEB % IM, 

118 

123 

106 

116 

141 

142 

95   1 
93 

- 0.06 

- 0.i6 

122 

110 

116 

108 

130 

113 

plasticised 6        i 124   j 108 152 97 - 0.70 1 
j 

108 93 119 

9        | 124   | 114 152 92    , - 0.70i 107 88 120 

i 12         i 118   ! 89   ' 151 95   . - 0.90 119 109 130 

- 8 - 
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TABLZ 2 

ANT NO ON THERMOELASTOMliRS AND FLASTICIS :U PVC 

re of Test 60Of0.5üC 

Tlf.' 

.TS 

l/m2 

,38 

IEB IM^o        II";3oo    '    !l       ."eight 

i    '• m/n?        MN/m2 
33u ' Change 

623    '    0.39     !    1.08      1 ^ 

ITS, ^ lEJ I ^ IM, 00 , % IMJOO 

70 

::- 

TEB    j     IM100 I!-300   ;    J1       -eight 
i30 j  Change 

i.iN/m2 I     ^ I.lN/m2    1    Vdl/m^ 
4.58   l   625   I    0.39     I   1.08 
 i \ ! 1 

42 1   % 

1 % ITC ijS lEBi 5: IM, 00 fi IM300 

29 7^ 42 61   40  + 8.9 25 19 204 33 7.6 

Too weak to test Very soft;  too weak to test 

CT3 

?.5 

IEB 

277 

IM 1 00 i:-3o 

5.27 

H 

86 

0 ; - 1 V/eight 
Change 

ITS 

7.5 

IEB 

277 

'  "'•'■' 10 0  1  •k" 3 0 0 

5.27 

H 

86 

j V/eight 
I Change 

ITS ci %  IEB >o IM 1 0 0 %  IM300 9S ITS ^ IEB JS IM 1 00 % IM '3 0 0 

58 44 

53 27 

39 19 

38 20 

38 18 

80 83 

83 

85 

73 

76 

+ 8.9 

+ 9.7 

+ 11.9 

+ 24.4 

+ 12.9 

78 

72 

83 

90 

86 

54 

30 

26 

14 

4 

106 77 

79 

76 

76 

74 

+ 5.1 

+ 8.4 

+ 7.3 j 

+ 8.8 ! 

+ 14.4 ! 

ITS 

7.6 

IBS 

IEB   IM, 00 

250   12.1 

%  IEB % IM 1 0 c 

H 

87 

V/eight 
Change 

% 

ITS 

17.6 

% ITS 

IEB 

150 

IM ,00 

12.1 

%  IEB % IM, 00 

H 

87 

//eight 
Change 

% 

122 

110 

108 

107 

119 

116 

108 

93 
88 

109 

130 

113 

119 

120 

130 

87 r 14.5 109 

78 + 15.2 114 

84 +15.6 124 

82 I + 17.3; 125 

83 + 15.9' 111 

120 

118 

123 

117 

103 

212 

120 

144 

136 

134 

86 

92 

88 

j 90 

90 

+ 8.2 

+ 5.3 
+ 6.7 

j + 4.5 
! + 4.1 

- 8 - 
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TABLE 3 

EFFECT OF EXPLOSIVE TOT AND PROPELLANT NQ ( 

Temperature of Test  60o+0.5oC 

!      Material 
Exposure, 

!   months 

Control 
1 

INT 

1      lYS 

MN/m2 

ITS 

LIN/m2 

!      IEY 

i         im 

|    lEB 

nun 

Weight 
Change 

IYS 

i.ni/m2 

ITS 

MN/m2 

1      IKY 

mm 
No yield 40.3 No yield 4 % No yield 40.3 No yie: 

% IYS % ITS % IEY % IEB % IYS fc ITS % IEY 

CJP 1 _ 114 _ 100 < (.01 » 116 — 

1    Polystyrene 
3 - 1 - - - 0.0^ - 120 - 

6 - 104 - 106 < 0.01 - 121 - 

9 - 113 - 112 < 0.01 - 116 - 

12 - 1C6 - 126 < CM - 118 - 

IYS ITS IEY IEB Weight IYS ITS IEY 

Nylon 1 

55.2 69.6 12 122 
Change 

% 55.2 69.6 12 

fo IYS % ITS % IEY % IEB % IYS % ITS % IEY 

119 59 69 28 - 0.7 89 110 126 
6 

3 136 62 87 15 - 1.1 128 58 83 

6 135 70 61 15 - 0.9 151 66 50 

9 135 72 60 15 - 1.2 146 67 67 

12 151 68 82 15 - 0.5 139 65 89 

IYS ITS IEY IEB Weight IYS ITS IEY 

Nylon 
|   66 

1 

60.6 64.0 13 100 
Change 

% 60.6 64.0 13 

% IYS % ITS % IEY % IEB % IYS fo ITS f IEY 

112 80 90 56   j - 0.7 92 104   ' 136 

3 Not me asured + 1.3 118 85 110 

6           ! 117      | 94 80       j 15   I - 0.5 132 93 42 

9        1 121 96 90 28 - 0.8    ' 128 88     ; 86 

12 132 98 81       \ 21    ! -1.2    ' 124 91    : 101 

- 9 - 
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UNCLASSIFIED 

TABLE 3 

3IVE TOT AND TROFELLANT NQ ON  PLASTICS 

aerature of Test 60Of0.5OC 

TNT NO 

It IYS 

::N/m2 

No yield 

ITS 

MN/m2 

40.3 

IEY 

mm 
No yield 

IEB 

mm 
4 

Weight 
Change 

a? 

IYS 

LIN/m2 

No yield 

ITS 

IJN/m2 

40.3 

IEY 

mm 
No yield 

IEB 

mm 
4 

, IVeight 
} Change 

% 

% IYS % ITS % IKY % IEB % IYB % ITS % IEY % IEB 

31 - lib - 144 - 70 - - 138 +   ^.-5 

)2 - 120 - 156 - 121 - 10 + O.06 

31 - 121 - 100 - 110 - 112 + 0.1 

)1 - 116 - 106 - 118 - 194 + 0.1 , 

"1 - 118 - 132 - 114 - 157 + 0.1: 

it IYS 

55.2 

ITS 

69.6 

IEY 

12 

IEB 

122 

Weight 
Change 

7° 

IYS 

55.2 

ITS 

69.6 

IEY 

12 

IEB 

122 

Weight 
Change 

7° 

% IYS % ITS % IEY % IEB % IYB % ITS % IEY % IEB 

I 89 110 126 216 + 1.6 - 72 - 66 +  0.2 

128 58 83 24 - 0.2 116 57 67 29 4 0.6 

I 151 66 50 12 - 0.4 132 62 82 11 + 0.5 
) 146 67 67 15 + 0.1 83 32 144 20 + 0.9 

139 65 89 30 + 0„1 118 43 105 16 + 0.3   | 

it 
e 

IYS 

60.6 

ITS 

64.0 

IEY 

13 

IEB 

100 

Weight 
Change 

% 

IYS 

60.6 

ITS 

64.0 

IEY 

13 

IEB 

100 

Weight 
Change 

% IYS % ITS % IEY % IEB % IYB % ITS % IEY % IEB 
: 

92 104 136 166 + 1.1 - 92 - 15 + 0.3 

118 85 110 34 - 0.6 - 92 - 31 + 0.2 

132 93    i 42 18 - 0.4 - 91 66 16 - 2.8 

128 88     ; 86 18 - 0,4 - 82 " 37 - 1.4 
' 

124 91    ! 101 29 - 0.5 _ 100 23   ! - 0.02 

- 9 - 

UNCLASSIFIED 



UNCLASSIFIED 

TABU': 4 

EFFECT ÜF EXPLOSIVE TNT AND PROPELLANT 1 

Temperature of Test 60o+Ü.5( 

i                                        Control                                                                                ' 

j        Material 
Exposure, 
months 

1      IYS 
!   MN/m2 

25.5 

ITS             IEY 

HN/m2            mm 
20.0      j        9 

IEB 

1        mm 
260 

1   Weight 
Change 

% 

IYS 

1/iN/m2 

25.5 

IK 

im/m2 

20.0 

■ 

|   % IYS % ITS !   % IEY % IEB % IYS % ITS % 

j    High Density 
!      Polyethylene 
|      PEHD 

1 

3 

6 

9 

12 

101 

102 

114 

102 

102 

106 

92 

101 

98 

101 

153 

139 

92 

101 

102 

130 

63 

67 

69 

75 

+ 0.01 

+ 0.03 

+ 0.03 

+ 0.03 

+ 0.04 

95 

105 

104 

103 

104 

95 

101 

1 )2 

119 

Low Density 
Polyethylene 
FELD 

1 

3 
6 

9 
12 

IYS 

11.3 

ITS 

11.9 

IEY 

36 

IEB 

47 

Weight 
Change 

% 

IYS 

11.3 

ITS 

11.9 

% IY3 % ITS % IEY % IEB % IYS fo ITS % 

- 

104 

92 

120 

105 

106 

- 

106 

106 

116 

128 

147 

< 0.01 

- 0.02 

- 0.02 

- 0.02 

- 0.05 

- 

106 

98 

1C4 

113 

116 

Polymethyl- 
methacrylate 

1            i 
| 

6          | 

9          i 
12 

IYS ITS 

76.5 

IEY IEB 

7 

Weight 
Change 

IYS ITS 

76.5 

■ 

% IYS % ITS % IEY % IEB % IYS    ■   $ ITS fo 

- 

91     j 

92 

107     | 

101      ! 
j 

94    i 

- 

79 

118 

82 

in   ! 

107 

- 0,16 

- 0.33 

- 0.01 

- 0.03 

- 0.30 

71 

Too encrui 

- 10 - 
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TABLE k 

F .^D PROPELLANT NÜ ON PLASTICS 

ä of Test 60o+0.5OC 

TNT 1 N^ 1 

YS 

/m2 

.5 

|      ITS 

I.iN/m2 

|    20.0 

;      IEY 

mm 
9 

IEB 

mm 
260 

Weight 
Change 

0/ 

IYS 

m/m2 

\   25.5 

ITS 

m/m2 

20.0 

IEY 

mm 

:     9 

IEB 

nun 
260 

..eight 
Change 

%          | 

IYS |    J? ITS % IEY % IE3 % IYS % ITS % IEY % IE3 

3 104 147 147 + 0,8 101 104 139 74 + 'J.I       • 

99 95 142 79 + 0.7 104 95 97 62 + 0.2 

35 101 92 32 + 0.9 105 101 114 100 + 0.2       | 

Ok 1 )2 97 81 + 0.7 102 97 128 114 + 0.1       | 

33 119 114 119 + 0.5 101 102 175 171 + 0.1 

YS 

.3 

ITS 

11.9 

IEY 

36 

IEB 

47 

Weight 
Change 

% 

IYS 

11.3 

ITS 

11.9 

IEY 

36 

IEB 

47 

Weight 
Change    , 

%         | 

IYS % ITS % IEY % IEB % IYS % ITS % IEY % IEY 

106 - 147 + 0.5 - 99 - 107 + 2.3      j 

98 - 106 + 0.8 - 104 - 91 + 3.0     ■ 

104 93 + 0,9 - 106 i 131   ! + 3.5     j 

113 - 183 + 0.6 - 111 i 146 + 2,4     I 

116 - 150 + 0.8 101 j 176 + 0,8      i 

fS ITS 

76.5 

IEY IEB 

7 

Weight 
Change 

% 

IYS ITS 

76.5 

IEY IEB 

7 

Weight   I 
Change 

% 
1 

CYS % ITS % IEY % IEB % IYS % ITS   i % IEY   \ % IEB   ' 
1 

71     ' - 118 + 12.8  ; 

Too ent srusted t o test Too ancrusted to te^c 
i 
1 
t 

i 

- 10 - 
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TABLE 5 

VISUAL EXAMIilATION OF PLASTI 

Exposure  time 12 months 
Test temperature 6ü0C 

Plasticised PVC 

Material '        Control TNT 

i 

]  PLASTICS 

High density polyethylene No change Very slight yellov/i 

Low density polyethylene Slight yellov/ing Very slight yellovri 

Nylon 6 Dark brovm colouration Dark brown colourai 

Nylon 66 Tinge of brovm Lark brown colourai 

Polystyrene No change No change - still • 

Polymethylmethacrylate No change Lark brovm - encru; 

RUBBERS 

Chlorobutyl rubber Black - no change Light brovm dust a 
surface - no othe; 

Natural rubber Black - no change Light brovm dust a 
surface - still f 

Folybutadiene rubber Black - no change Still fairly flexi 
colouration on fl 

Thermoelastic rubber A V/hit9 changing to yellow Test discontinued 

Thermoelastio rubber B Black - no change Light to dark brow 
still flexible 

Decrease in transparency - 
almost translucent 

Dark brovm covered 
brown pov.-der - no 

- 11 - 
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TABLE 5 

aiWATIOW  OF PLASTICS 

re time 1 2 months 
Bmperature 6ii0c 

TNT NQ 

ery slight yellowing 

ery slight yellovdng 

'ark brown colouration 

ark brown colouration 

o change - still transparent 

ark brown - encrusted with TNT 

No  apparent change 

No apparent change 

Orange colouration 

Orange tinge 

No change - still transparent 

Light brown - encrusted with propellant 

jight brown dust adhering to 
surface - no other visible change 

Aght brown dust adhering to 
surface - still flexible 

Still fairly flexible - brown 
colouration on flexing 

No visible change 

Very hard and brittle 

Very hard and brittle 

Pest discontinued after 1  month's exposure as material was too weak to test 

Light to dark brown in colour - 
still flexible 

Dark brown covered with light 
brown powder - not transparent 

Light to dark brown in colour - breaks 
on bending - fairly soft 

Light brown colouration - still fairly 
transparent 

- 11 - 
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